content was different (P , 0.05) and was valued at 16.6, 25.7 and 26% of DM for concentrates C1, C2 and C3 respectively. The voluntary intake of the three concentrates was similar (P . 0.05) and was valued at 2.20, 2.15 and 2.16 kg DM/d for concentrates C1, C2 and C3 respectively. Protein supplementation had a significant effect (P , 0.05) on the voluntary ingestion of straw which was 5.95, 8.64 and 8.74 kg DM/d for groups 1, 2 and 3, respectively. Protein supplementation also had a significant effect (P , 0.05) on milk production of cows in groups 2 and 3 (4.0 and 4.2 kg/d vs. 2.8 kg/d for group 1). The average daily milk offtake was higher (P , 0.05) in groups 2 and 3 (2.4 and 2.5 kg/d vs.
Introduction
The Adamawa plateau (Cameroon) is the major cattle farming region in Cameroon. The plateau is characterised by a mild highland subtropical climate with a precipitation of 1600-1700 mm per annum falling between April and October. Grass species such as Hyparrhenia, Panicum and Seteria dominate natural pastures found on granitic and basaltic parent rock-based ferralsols. The woody vegetation is mainly composed of Lophira and Daniella sp. In this region, natural forage remains the major feed for ruminant livestock. However, the nutritive value of this resource, affected by many factors, is variable (Enoh et al., 2005) . Thus rationing in the sense of complete feed formulation and decision making in terms of livestock sector improvement are difficult. Therefore, studies aiming to generate more information on the variation of the nutritive value of forage and its impact could be of great importance for the sector. From 2006 to 2009, a study was carried out in the region to assess the effect of seasonal variation of climate on the nutritive value of forage and the consequences on cattle performances.
Material and method
Data were collected monthly on a representative rangeland (comprising the four main effective pasture types found in the region and identified by their level of degradation) using forage sampling methods (Levang and Gouzis, 1980) . Every two months, samples of forage -E-mail: vdeffo@yahoo.fr Advances in Animal Biosciences collected were thoroughly mixed and analysed in the laboratory to estimate the average nutritive value. Data on cattle performances were collected using diachronic observations (i.e. continuous follow up) on a sample of 144 head of Gudali zebu breed of cattle grazing on the above mentioned rangeland. This sample was selected from 25 cattle herds through a stratified random sampling using a successive draw with remittal. During these investigations, cattle live weight estimation was done using barymetry (thoracic perimeter) method. The experiment was repeated twice (2 years). Descriptive statistics were used for data analysis. Student-test was used to compare the nutritive value and the cattle performances in the rainy and dry seasons.
Results
Pastures in the Adamawa (Cameroon) had an average forage yield of 1.67 t/ha containing 4.7% crude protein, 8.5% ash and 34.2% crude cellulose. There was a significant seasonal variation of these characteristics (P 5 0.05) (Table 1) with the rainy season being the better period for livestock farming (6.2% crude protein in the forage against 3.1% in the dry season). These seasonal changes had significant effects on cattle performances; 14.6 kg monthly weigh gain, 31.2% calving rate and 273 litres of milk per cow were registered in the rainy season against 210.7 kg, 9.3% and 149 litres in the dry season. This drop in performance corresponded to an economic loss estimated at about 242, 559, 488, 600 FCFA (i.e. 373, 168, 623 euros) per year.
Conclusions
The results show that each year, from November to April, significant decrease occurred in the nutritive value of forage causing between 45-73% decrease in cattle performances. The period from August to October was the best period during which the surplus forage, generally burnt in the dry season, could be transformed into hay or ensilage to be used in the dry season to reduce the above losses. There was an urgent need for the development of more effective dry season feed supplement in Cameroon. 
